Effects of norepinephrine and acetylcholine on portal-systemic collaterals of common bile duct-ligated cirrhotic rat.
Catecholamine exerts profound vascular effects on vascular smooth muscle, and serum norepinephrine (Nepi) and sympathetic nervous activity are increased in cirrhosis. The vascular response of Nepi and acetylcholine (Ach) in portal-systemic collaterals of cirrhotic rats is unknown. The purpose of the present study was to investigate the effects of Nepi and Ach on portal-systemic collaterals of common bile duct-ligated (BDL) cirrhotic rats. Perfusion studies were performed 6 weeks after BDL when hepatic cirrhosis was induced. Three series of experiments were performed in BDL rats: (i) the Nepi (10(-10) mol/L-10(-5) mol/L) vasoconstrictory responses with (n = 6) and without (n = 5) alpha1- (phentolamine, 5 x 10(-6) mol/L) or beta- (propranolol, 10(-5) mol/L) receptor antagonist (n = 6 and 5, respectively); (ii) the Ach (10(-8) mol/L-10(-5) mol/L) vasodilatory responses in Nepi- preconstricted portal-systemic collaterals in the absence (n = 7) or presence (n = 8) of N(pi)- L-nitro-arginine (NNA, 10(-4) mol/L); and (iii) the effect of indomethacin (10(-5) mol/L; n = 6) on Nepi responses. The collateral vascular responses were evaluated by the in situ collateral perfusion. Norepinephrine significantly increased the perfusion pressure and was inhibited by phentolamine (P < 0.05). The constrictive responses of Nepi were not significantly modified in the presence of propranolol (P > 0.05). Acetylcholine produced >50% relaxation of the Nepi-preconstricted collateral vessels and was inhibited by NNA (P < 0.05). In addition, indomethacin significantly enhanced the constrictive response of Nepi (P < 0.05). Norepinephrine has a vasoconstrictive effect on the portal-systemic collaterals of cirrhotic rats and this effect was mediated by alpha1-receptor. Both nitric oxide and prostaglandin are endogenous modulators in the collateral circulation of cirrhotic rats.